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INTRODUCTION
29
Worldwide economic growth and development have generated unprecedented needs for 30 converted forest products such as pulp and paper, composite boards, plywood and lumber 31 (Youngquist et al. 1993 ). This global demand started with the advent of the industrial 32 revolution resulting in aggressive deforestation and in an increase in the concentration of 33 global carbon dioxide (Adger & Brown 1994) . This "greenhouse effect" has influenced many 34 processes now felt at various scales around the globe: increasing climatic variability, resulting 35 in severe floods and droughts, advancing desertification, melting glaciers and permafrost and 36 rising ocean levels. 37 
38
Forests now cover 3.6 billion hectares or approximately 27% of the world's ice-free land area. 39 Of the forested area, tropical forests cover 54%. According to the FAO (FAO 1999) the total 40 stock of wood contained in these forests is estimated at about 315 billion m 3 . This is the 41 resource base and it is being depleted at an estimated rate of 6 billion m 3 annually. An option estimated to cover about 123.7 million ha globally in 1995; this had grown to 143 million ha 48 by the 1999. The current rate of establishment of such plantations is fairly rapid resulting in The banana plant has long been a source of fiber for high quality textiles. In Japan, banana 81 cultivation for clothing and household use dates back to at least the 13th century. In the 82 Japanese system, leaves and shoots are cut from the plant periodically to ensure softness. 83 Harvested shoots are first boiled in lye to prepare fibers for yarn-making. These banana shoots The banana trees selected for making particleboard chips were generally 10-11 m in height 105 while the stem diameter ranged between 20 and 40 cm. The stems were cut into slices (ca 20 106 cm long) and chipped in a hammer mill. For comparative reasons, wood chips were also used.
107
Each furnish type was screened first through a mesh with 5 mm apertures to remove oversize 108 particles (Fig 1 left) and then through a mesh with 1 mm apertures to remove undersize (dust) 109 particles.
111
After screening the chips were dried to 3% moisture content at 70ºC. After drying the bulk 112 density of each furnish was determined. Samples of each furnish type were also further 113 screened over a mesh with 3 mm apertures (Fig 1 right) ; the dimensions of particles comprising 114 the fractions retained on and passing through the 3 mm mesh were then determined. Table 1 . Banana particles had almost the same length, width and 154 thickness with the wood chips. As a result, their length to thickness and length to width ratios 155 were similar to those of the wood chips. In contrast, bamboo particles were typically longer, 156 thinner and narrower than the wood chips. As a result, their length to thickness and length to Table 3 . From this, it can be seen that higher resin content levels resulted in 202 improved board properties. It must be pointed out that no wax was used in the manufacturing of the boards. The addition 211 of wax to reduce TS was investigated by adding 1 wax to the boards bonded with 12 and 14% 212 resin, since these rates appeared to be promising in achieving the 8% and 14% TS value 213 specified in the ANSI standard and in EN 312, for P4 load-bearing boards, respectively. The 214 results are shown in Table 3 . The addition of 1% wax to the boards bonded with 12% resin 215 resulted in improved TS, however did not satisfied the EN 312 standard and it was not 216 sufficiently low to satisfy the ANSI standard. The addition of 1% wax to the boards bonded 217 with 14% resin resulted in improved TS and satisfied the EN 312 standard, but still it was not 218 sufficiently low to satisfy the ANSI standard. However, no boards conformed to the more 219 stringent requirements (8% TS), as specified in the ANSI standard. 
